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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gas discharge 
panel and a manufacturing method thereof which can be 
driven at a lower drive voltage than conventional 
devices, and which has excellent luminous efficiency. 
SOLUTION: A protective layer 242 comprising at least 
one of magnesium oxide, aluminum oxide, and spinel is 
produced by a method selected from among a plasma 
CVD method, a sputtering method, and an ion plating 
method while applying a negative bias voltage to a front 
panel 20, and in a crystal structure of the protective 
layer 242, oxygen defectives (F-centers) where two free 
electrons are trapped are formed. 
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7-/;M7 2li > 7ny h/<*A-2 0%mm,#I§2 4 
ZMfi}. Lfcffi*±IC LTttfi U TV- hiDf^t-^4 

5«fc otV 3 „ iU^&l64SB4 7 114, T-*£ 

Mm®.* 

[0 0 4 4] A r #*Xys<4 i a (4 1b) 14, *t 
y7^f*)5Ar^lr^Cl (C2) , BSi=L 
1 (L3) 4r^L-Cftft» (^^7-) 4 2 (4 3) \Z 
m$1rS. 2 (4 3) I4fc-?4 2L (4 3 

L) t-J:»)»D^$ix5«t5l-*oT*5"), rtSBICAl 2 
Oj. MgAliO), Mg OWl>-fn*»<75y — ^^Ri: 

#©y*-*ttJM\ «<k»4 2 (4 3) (rgEtL 1 (L 

3) *::frLTflW&*il,aAr 5*1, fitfL 2 

(L4) «r^LTCVD»a*fl£4 5CiH9i&*nS. 
[0 04 5] 7^*5, ^JS+U- HiSiUC^^n^y^j; 

^=/Ht^i LTIi, 0!l;tl4\ MgOy-^fH 
TMagnesium Dipivaloyl Methane[Mg (Cu H» O s ) 
s]. Magnesium Acetylacetone[Mg (CsH;0 2 ) ,], C 
yclopentadienyl MagnesiumfM g (C 5 H 6 ) Magnes 
i ium TrifluoroacetylacetonefMg (C- H 5 F 
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3 0 2 ) : ], — A 1 <ny — *ty)'f£b LTAluminiumDip 
ivaloyl Methane[A 1 (C :i H:»0 : ) j]. Aluminium A 
cetylacetonetA 1 (CiHtOj) j]. Aluminium Triflu 
oroacetylacetone[A 1 (CsHsFjO:) j ]^/J*2|*(f <b 

[0 0 4 6] w<0«t9^#y-^^®SrfflV^TH^IwM 
gO, Al-a, MgA ljO^o^-fft^cD-H^tH-S 
4&£\ MgO^A 1 , Oo ftZtl^tlM g t L< I4A 1 CD 
^-<Dy-^!^M, MgA 1 2 O) I4M g t A I (Dy-* 
ttKSrl : 2<^/UJtK&54; plcjg^LTfflV^o O 
3 jK>"<4 4tt N Rj£#*T*fo3 0 s #;*£CVD$!iB# 
^4 5(Ctti^i-5„ 

[0 0 4 7] fl*E#>-:/4 914, C V D gg#{* 4 5 CD 
rt£ESrPS-f 5fc*CDk<DT-fc9, SHEW L 6 let 9 
CVD»«*#4 5rt©^Sr^MBJ|ct*W+4. £Lt<D 

*^^-f57 , 7X-7cvDiSB4 onintf, mis 

2 4 2coffMl:^U ffe*iT-y/i'4 7 2l:7ny 
h'<*^2 0£«igL-C*S£\ 7 p W-hiDflt-^4 6 
IZi *)1$Wr~r/)V4 7 2&2 5 0~3 8 Ot^l-AD 
tLT^/^C 1~C 3%mi1. Ar^, y 
-*4MT. 0 2 #x£CVDSSB##4 5Ki£9i&tr. 

^^Cl~C3i:@lS^>-y'4 9iSrfflv^TC 
VDSf**4 5<Z?rtJEE&3 0~3 0 0 P a Icpgp-f 

<5o 

[0048] ffi\,*xmm$inM4 8\z£*)&m&%±m 

M.4 7tMZ.tt 1 3. 5 6MH zCDSJiSiT-^KlL, C 

-<T;*®!I5 0£fflV\ — 100V-1 50 VcD;ft0V< 

T-^Sftg*ft2 4 1 ro*ffi±iry-^^WSr^*$ 

[0 0 4 9] 3— 2. *'<y?&l::Jt3MM0>»jft 
114(4, *^V:?i£BcD|W&llT-fc5 0 H4\ 

y*3SB*fl-6 5. Ar^#^6 1 a, 0 2 

[0 0 5 0] iaJiSt^4^fi6 414, W,mfc%±&6 4 
1 tAD^r— 7VU6 4 2, h^Dfifc-^ 6 3 "Cffi 

T'fc$ 0 W&T-^lVZ 4 2l^iJB$tLfc7D> 

2 0 letter*®! 6 8IC4 9A<D./<<1'T;*. 
flffi^ffliO^ixS J;5l-^oT^5 0 S5J1 z£S§£gB 6 4 
114, r-x£ftfcS"fl»**6 7KJ:0CVD3£B-*- 
ft 6 5arttiffi-?iMl8c X. 14* 1 3 . 5 6 MH z ) £38 

[0 0 5 1] n£)&g£fflS6 4 1 ICI47d> 

%)V2 0 t*lfi-fZ>m[Zl%m%<r>1rfflb LTMgO, A 
I :Oi, MgA 1 j Oj CDl>-ftt^i»CD[iftcDy-^#)K 
hU6 2) 7>*S*£ftTl^5 0 SfcAr^ 
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#^6 1 a (O.W/ti>"<6 1 b) 14, ^C4 
(/</U7'C5) , Ef L7 (iefL8) t#LT^<ji 
*£SB#{*:6 5 tii&£ft, CVDIi*«:6 5 rtgBlr 

[0 0 5 2] j)SEE/tf>-7°6 614, CVD|t**6 5ro 
fiE£iSS+5fc*Ofctf>-C**>«3, ilHKf L 9 IC4 9 
CVDgi*fl£6 5l*iro^xS:^gt!{c#tiii--5. W±<D 

BU ^«ftS*<*2 4 1 t±|:LT7o> f</<*/U2 
10 0 4-JD^-7*/U6 4 2lCitBL, "ffcyV— hJp^t 
— * 6 3IC4 <OlmWr—Zf>V<Q 4 2 &3f£<Dififf (2 5 
0t-3 8 0t) (C*Pl»f5. ^L^WC4, C5 

oicaSA-TSo Sfc^ffi^vy'e 6ir4 9, cvD^f 

#&6 5<£>rtJEE£0. 1 P a ~ 1 0 P a K^ffirf*. 
[0 0 5 3] ^?ftjaMR6 7{wi 0K«jgE384ifi 
B 6 4£#|;tl4l 3. 5 6MH z (Dift^Kfffiib U C 
VD«B*ft"6 5»rt«K#{^ 5fc:/?X^*B£S 

mmzsUTxmme 4&m^x, -100 

.20 V~— 1 5 0 V<D&e>m®.%ya>' b^^/U2 OlCftlJjn 
•fZo ZlXAr 4*>$:t-y-y htf6 2\Zffm£l£ 
t;Jl^'^U ^ffiftS2 4±{CMgO, Alz 
O a , Mg A 1 :Oi tOV^n*>«t 9 45«aS2 4 2* 

[0 0 5 4] 3 — 3.4*>-?U~tj >?m\Cj:Z{% 

0 5 14, J^yfXs—T-j >-^SIfi(Dlttl&iaT-fe5. H 
-ftVT'l^-r^^i^S 7 !4BfiS«jtJJ*^ 
SilTVS. ;*> w > y^fi 8 0 14, rtfff! 

30 KM&T—^/VZ 2, *n-#y- K36&M8 4, 7*7 
X-??g£^/U (lSJiS?%4§l*) 8 5 4?asfi«$iifc'f 
^->y"U-X^^i/§SB*ft8 7, Ari/X/ify<8 1 
a, OiXf^#V<8 1 bm*ti±kLXmtfL£tl5. 
[0 0 5 5] JDfftx— y*/U8 2l4y*^- hJpilftt-^ 8 

ltuvtiai&zti, 7uv v;<*fl,2 oicenft-rs. * 

9, 7ny^20^tf$f**24 1«L 
tzVuy h^<^/U2 0cDffi?r7°7X-x'%4=i-r/U8 51- 

X.I4 13.56 MH z ) 4:MLt'fty7'U-f-f>' 
^*fi*»8 7rt»CA r ^^roy^X^Sr^^l-S. 
[0 0 5 6] mm^yfS 3l«ty7"^f^y^ 
B*#8 7«)rtffiSril»i-5fc*«)t«)-cjb9, 
f L 1 2lC«t9'1'^^7 0 W— f ^^^B*ft8 7"rt» 
©•V^-frWHii- S. *n— *y- K3KXIR8 4 liSHA» 

r, *<D^gi5iry-^t)K^gafi$nr*39, tt^8 9 

50 [0 0 5 7] W±cD*gj&£ ; fr-f 3^yyw-7V;// 



I 
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&SU ^ h;<*/i>2 o £@3£L£iPf&-f--7> 

8 2?r/W- hJnf&k-? 8 1 KJ: 9 2 0 0 tKM-H- 
So ^LT^'/I^C 6, C7£Mlj\ Ar#X, 0 2 # 
^MfL10 > L 1 1 iO-f^U-f-f >^$|g 

'ft>/l/-f-f >?mE.*&8 7(Dfam&0. 0 1 P 
a ~ 1 . 0 P a ICi^gfi1-S„ 

[0 0 5 8] i^Ti!iJS&m!lS8 8 J; 9 7*7 XV$g±=> 
■^/^8 5i:Mz.if (13. 5 6 MHz) OSjiiST'iSl!) 

U -r^yyi^-f ^y^8I*«:8 7^/7X7^ 
?£±£tt5„ entitle®® s giri^/^o-^y- 

'CT^fl;)K8 6ICJ; ►) 7n> h/^A-2 Old— 1 0 0 0 
2 4 1 ±IC(£ff « 2 4 2 ZMfci-Z. 

4 . t ttmmmts x xmmuz 

^§rtTi/\ £ hiemmm^ms. v f . $wt fsmjivm 

[0059] 4 — l. 7*7 x-vcvDftjc: is 

ffl^fcPDP (HJS^lNo. 1~6) CD^ffig 

T *«;JEE fcRlJfl Lfc7"7 X-v C V D iSfelC*3V> 
■C, $Mfc»©iUE. 7ayf^ (FP) wApftffi 

fcmm&ttML, wft«:fl!v*fcPDP«:&lfc0!|No. l 
~6 i Lfc. 

[0 0 6 0] rot#©^7XvcvDSwft««i!i:o 

• y°yX-7C VD$|g*fr<Drt/I : 30Pa~3 00P 
a 

• A r ^f^S5$ : 1 1 /m i n 

• 0 2 #*jjfcig :0.5l/min 

• mmmmt) ■. 3 0 ow (13.56MHz) 

• &mn<om*-Bist&& ■. 0 . 9 » m /m i n 

Z.ZX'&$!MW<»%&m±. Hte^!|No. l~3T'liM 
gO, ^J|01jNo. 4, 5 T-|iA 1 2 O, , 3lJ5f#|No.6 
T'liMg A 1 zOa t Lit. 

[0 0 6 1] 4 — 2.*'<y*mzz%mm%:m^tz 

PDP (HJSfflNo. 7-1 3) roff«! 

■cftsw s:ff« l . :nti^tPDP immm n o . 

7-1 3tLfc. 

[0 0 6 2] w^-e#3S*«0>««JIIi, 3?jl&0ijNo. 
7, 8fliMgO, mm&lNo. 9Ti2A 1 2 O, , 
0»N o . 1 0 T'liM g A 1 : 0< t L1z. Sfc, H&fflN 
o.lliNo.l 2l±-etl€nyT^T^^^^<y^lC I 
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<fcoTMg£fciiA I ©&«*fto, #*<t£HJ££ 
-Br. MgO«a»*fcliA l,0,»»iS:»lfiLfc. * 
ibl-HteffjNo. 1 3Ti4, Jp£0. 3 u mCDMgOKff 
J0.3^mO (AhO.) *«0LT«a««:»/*L 
fc. 

[0 0 6 3] 4-3.-f*>7*U-7V>^)£lCj;.5& 
Iflfcffll/VfcPDP (H*60ijN o . 1 4 - 2 0.) OfNK 

10 «r«{kS-fr-C««*Sr»*L, :Mffl^tPDP^ 
ii^jNo. 14~20i Lfc„ 

[0 0 6 4] *£<Ott&ttWT<D>I 9 

• ^y^SSfi^MfciDrtJE : 0. lPa~10Pa 

• A r #*»S>I : 1 0 c c/m i n 

• Oi # 7. fflsM : 1 c c /m i n 

• «Jl&ttJ;*> :50 0W(13.56MHz) 

• mm<nmwmmi& ■. o.3^m/mi n 

20 liMgO, HffitfiJNo. 1 6 , 1 7T'I±A 1 2 O, , HJfc 
«No. 1 8 T*I4M g A I .CD*, ^fcHi^jN o . I9i 
No. 2 OltZtl^tl!) 7 ? *r 4 7-4 *>7°y- =r^y 
^&lcJ;oTMg*fcl±A 1 £>&jR*ft<!:0 2 #7££ 
£j££-ti\ MgOffilfSSfcliA l 2 0 3 «agSrffML 

[0 0 6 5] 4 — 4.*SjK#ttfc«t5fiMJl$:fli^fc 
PDP Ut$S0ijNo. 1-3) ©ft®! 
±lE#Hfi0ijN o. l~20<7)PDPi ©teffiitlfc £fT 

5*:*, '<m<o-f&wmmm<Dim5mx'h?>m£M 

30 *&*fflv^f*!S®SrffML, rftfcffi^fcPDPfcJt 
WINo. l-3£Lfc. XS^#fetL-CI4, 
MgO, A 1 1 0 3 . MgAhO ( SrS^-t'-A-CiP^L 

• MQB%$im*fc<nftEE. : 0. 1 P a 

• A r tfxMiM : 1 0 c c /m i n 

• 0 2 iJy- : 1 c c /m i n 

• Mfk\zm^tzmrf-%t<r>l&tl : 3 0 kW 

• mmomwmmig ■. o. 9 u m/m i n 

40 4 — 5.*y-K^$*ylr^^©»|^*i6 

(Ftp-tO eo#?t£i^i- •Sfcft, *y- 

[0 0 6 6] AflsWlCIl, Xe777->a7>/ (^fe 
*h = ^^»L2 4 3 5) (i§i®Z&g2 5 4 

nm) O^^M^7-f**- («B»3t*!BPF2 5 
4) k£m*-&t>-£Xfim'pX'Xe yvf%:%%^, 

50 |g (^IlffM C P D 2 0 0 0 ) T-fflS Lfe„ 
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[0 0 6 7] 4— e.tt«n!*6«Ev f , i&mmmi£ 

10 0 6 8] Zb\Cs<*frm&\^^X\t, s<*/U±m* 
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KH zT'IEi()$-frfcB#roitfg^$iJ^Lfc„ :Htft& 
ixfc^te^lNo. 1~2 O*j«t^JtK0ljNo. 1~3<0* 

[0 0 6 9] 
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FPgiOl 
HKfC 


88 

w 


(V) 


am 


(Ton) 




m 

(VJ) 


11 

(VnO 


(cd/iri) 1 




14 




MgO 


200 
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[0073] 5.mmm<n&mm 

5 — l.HJ£0i|No. 1~6 (/WT^®EE*Pn*0Loo 
/7X?CVDftfMU:PDP) itkK^jNo. 1 
~3 icoltifc 

*1 (CTj^ftSJ; pic, Slffi^ijNo. l~3tf>MgO£ 

S»?tty-*4Mf0>««KHft*< # y- K*5*y 

■&>*lZ±k LT3 5 5 nm, 5 7 4 n m, 7 00n 
m/ 9 75nmro#Mf-;?«$ftt„ *4CDJt 

8WN0. \nM%ommttid&1rZ>t, rti?>4o 40 
©PDP«ftIlflj:7 0 0nmOMf-?OW- 
&LT^5. ^©rili, HJfttRjNo. l~3*5j;tflfc 
K^ijNo. 1 CDMgO&fg/f lifflgfttf^S hy 

o. l-3«)MgO«ai«tli2tt«>e** : P*h5y 
7*^iX3tF' : f'.£,^^$ti^:r t&ifi«itLXV*5 (P h 
ys. Rev. B. Volume. 1 No. 4, 1 
5 . F e b . 1 9 7 0 £#fl8) 0 

[0 0 7 4] SfcHMitfljN o.4, 5 (OA 1 , O, &&/f 

«>*y-K/u$^yfe>^*»$Lfc»*, rne>ty 50 



— ^^ff^M^^C< 3 00nmi410 nmro$g3tt°— 
^l^ti&fcflfcKSitfc,, £4«OJttfc0«No. 2 OA 1 2 0 
3 ffiflSi It U-f 5 :ixib3o©PDProSilt* 
143 00 nmOBftf-^-ffcLTio^ BSffl^l 
<@Srh7s/7*i-5F«f-6co#SSr^1- t^rtu, HJfcffl 

No. 4, 5<oa uo,&&m\at2®<Dg&m : f-& h 

[0 0 7 5] &lC*&S#lNo. 6WMgA l = O, 
to*y- K/PS*y*i'X«rMJ£Lfc8*Kli. 3 0 0 
nm, 355nm, 410nm, 7 00 nm©#Mf 
JtHtMNo. 3tf>Mg A l 2 o 4 &ii;fT- 
(±3 0 0 nm©«3tK"-^iSfte)4l5. Lfc^oTUffi 
WNo. 6*Jj:0«Jt««No. 3 0B*|:|ftt?m* 

hy yyi-SFt^^^nTjoo, se>titis«N 

o. 6IC(4gS«^2<@^ by yntFW^S 
[00 7 6] JfcfcHJfiWNo. l~6ilt^j51jNo. 1~ 
V^T. ttRWNo, 1~3 («!J4 0 0 c d/m ! ) K*fL 
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T^iSfflN o . 1 - 6 (500cd/m J )^100cd/ 

i&flffiV f Id&^TIi, JttfcWNo. 1~3 (25 0V 
W») Kft LHHfiRjN o.l~6 ( 1 6 5 - 1 8 5 V) 

dMoTliJtt&fcjNo. 1—3 (19 0-2 0 0VH 
ffi) LUffitfljNo. 1-6 (9 8-1 18V) #1 

[0 0 7 7] IWi^iJtMlNo. l~3lC^SH 
JgfflNo. l~6WSJ^*»i, 2<@Oggl«;^-£ h7 
^LfcF fi&trfilMlcSrt Lfc Z t lc J; D , it* J: 

*j n i •? 7 <d - Km? t £ o x isstj -e t a 

» icffi^T* t fcfc /<4 ***** <t iirtt fcfli -5 

[0 0 7 8] tit$£tii*lff>? t -9frt> % gmzsUT 
xW.I£%%m Lfcy7X-rCVDffi-CPDP5rftS-r5 
ttli, 3 0~3 0 0 P a g^WJE^TT-, ji>o7ny 

h^*/n:- i o o- — 2 o o vg,gtf>ft0v-WT*fi; 

5 — 2.HJfc0ijNo. 7- 1 3 (/^T^WEfcflJjQLo 
0*-*y*8rCfl5«LfcPDP) tJtt&tflNo. 1-3 

*2li*fJ;5^, HffifllNo. 7, 8, 1 liJiT/Jt 
t&0!lNo. 1 <OMg Of*ffg(0* y- hVU$*yfcl'X 
£ffliJ£Lfc&S, UtTE&JfcftlNo. l~6iBli:363tbr 
-*#»B3ftfc. Lfcji*oT!BKttNo. l~6^i 
R*ro%SitJ:9, *J6«No. 7. 8«J:VJtttnN 
o. lcOMgO^giSHit.!- HBeDgfUS?-* 
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